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Project Objective

The overall objective of this project is to develop, test, and validate a general drag model for
multiphase flows in assemblies of non-spherical particles by a physics-informed deep
machine learning (PIDML) approach using artificial neural network (ANN).

Deep Learning for C, |

I‘ | ":-" CFD Software
| Physics-Informed Model =% &-
|= S
Drag Model
. ' Integration with
Data Collection > DL Model .
MFiX-DEM
Development
Model training Propagatlon
Model evaluation ¥
Data Generation Model modification Multiphase Flow
Validation: Qols,
e.g. velocity fields




Project Status

Task Name Assigned Resources Yearl Year 2 Year 3
Qtrl |Qir2 [|GQtr3 |Qird |Qirl |Qtr2 |Qir3 |Qird |Qtrl |Qir2 |Gir3d |Qird
Task 1.0 - Project Management and Planning Pl
Task 2.0 - Data Collection and Generation Team
Subtask 2.1 Data Collection Team
Milestone A ’
Subtask 2.2 Data Generation Co-Pl
Milestone B "
Decision Point 1 Team
Task 3.0 - ANN Model Development Co-Pl
Subtask 3.1 ANN Model Training & Test Co-PI
Milestone C "
Subtask 3.2 ANN Algorithm Evaluation Team
Milestone D ’
Decision Point 2 Team
Task 4.0 - Drag Model Integration Team
Milestone E
Decision Point 3 Team .
Task 5.0 - Multiphase Flow CFD Validation Team _
Subtask 5.1 Multiphase Flow Validation PI
Milestone F ‘
Subtask 5.2 ANN Model Modification Co-PI

Milestone G




Motivation
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Motivation
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A The drag coefficient primarily depends on
A Shape
A Reynold number

A The variations are highly non-linear

A Single correlation cannot cover all the
particles

A Requires more sophisticated modelling
such as Neural network
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Particle Shape
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Current State-of-Art
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A Haider & Levenspiel (1989)
A Yow et al. (2005)

A Holzer & Sommerfeld (2008)
A He & Tafti (2019)

A Yan et al. (2019)
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Current State-of-Art
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Current State-of-Art

BPNN RBFNN
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A Haider & Levenspiel (1989)
A Yow et al. (2005)

A Holzer & Sommerfeld (2008)
A He & Tafti (2019)

A Yan et al. (2019)
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Knowledge gap: A drag model which can effectively discriminate shape of the particles and easy to apply in the current

MFiX framework



